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Claims Status 

Claims 9-14 remain for examination wherein claims 9 and 10 are amended and claims 11- 
14 are withdrawn. 

Acknowledgement of RCE 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 37 
CRF 1.17(c), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1 . 1 1 5, and the fee set forth in 37 CFR 1 . 1 7(e) has been 
timely paid, the finality of the previous office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 07/05/2007 has been entered. 

Status of Previous Rejections 

The following rejections are withdrawn in view of cancellation of the claims: 

Claims 15 and 16 under 35 U.S.C. 103(a) as being unpatentable over Koizumi et al. (U.S. 
Pat. No. 6,071,470). 

The following rejections are maintained : 

Claims 9 and 10 under 35 U.S.C. 103(a) as being unpatentable over Koizumi et al. (U.S. 
Pat. No. 6,071,470). 

DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can be found in 
a prior Office action. 

Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Koizumi 

et al. (U.S.Pat. No. 6,071,470). 

Koizumi et al. is applied as set forth in the 02/05/2007 Office action. 
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With respect to the amended limitation to claim 9 , Koizumi et al. discloses that the range 
for additive element (corresponding to (B) in present invention) is from 5 to 20 atomic %. 
Koizumi et al. teaches that nickel may be partially substituted for Rh to reduce the specific gravity 
and cost of the superalloy (col. 2 lines 49-52). In examples, Koizumi et al. discloses alloys with 
15% additive; balance Rh (col. 4 lines 1-20). The range of partial nickel substitution would 
therefore be limited to: from 0% to less than 85% (amount of Rh present), whereas the Rh content 
would range from 95 (at 5% additive, no Ni) to 0% (Ni fully substituted for Rh). Values can be 
selected from these ranges which are within the claimed range of (A) to (B) of from 0.25:1 to 12:1, 
where (A) corresponds to Ni and B corresponds to Nb or Ta in Koizumi et al., therefore a prima 
facie case of obviousness exists (M.P.E.P § 2144.05). 

With respect to the amended limitation to claim 10 , Koizumi et al. discloses from 2 to 22 
atomic % of an additive element, where the additive element is Nb or Ta (corresponding to claim 
16 (B)) or aluminum (corresponding to claim 16 (D)) (col. 2 lines 1-9). The range of 2 to 22 
atomic % is within the claimed range of less than or equal 25 atomic %. The balance of the alloy 
is Rh or a mixture of Rh and Ir (corresponding to claim 16 (C)) alone or partially substituted with 
Ni (corresponding to claim 16 (A)) as discussed above regarding claims 9 and 10. The total sum 
of Rh, Ir and Ni is therefore at least 78 atomic % (i.e. 100 % - 22%), which is within the claimed 
range of at least 75%. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gu et al. (1998) in 
view of Selman et al. (U.S. Pat. No. 4,683,1 19). 

Gu et al. discloses a Ni-based superalloy having fee and LI2 two phase structures of 
composition Ir-15Nb-XNi (p. 723) where values of X are disclosed from 10 to 50 at% (Table 1, p. 
724). Note, examiner contends that the column heading "N" in Table 1 is a typographical error and 



Application/Control Number: 10/728,845 Page 4 

Art Unit: 1742 

should read "Nb", as evidenced by Introduction, Figure 2, Results and Discussion and Conclusion. 
The range of 10 to 50 at% Ni is within the claimed range of between 5 to 65 at% Ni. 15 at% Nb is 
within the claimed range of 5 to 20 at% Nb. Alloys A-D (Table 1 p. 724) disclose Ir content of 
bal., which when calculated ranges between 35 and 75 at%, which is within the claimed range of 
between 30 to 75 at%. 

Although Gu et al. does not recite that the amount of the Ll 2 phase is between 20 and 80 
volume %, such would be expected since the compositions disclosed by Gu et al. are within the 
claimed ranges of the instant invention (see M.P.E.P. 21 12.01 II). Further, Gu et al. discloses 
homogenization heat treatment at 1573 K (i.e. about 1300 °C) for 168 hours (i.e. about 1 week) (p. 
724) which appears to be the same as the aging heat treatment for 1 week at 1300 °C disclosed on 
p. 14 of the instant invention, therefore the same results would be expected following heat 
treatment. 

The ratio of Ni (A in instant invention) to Nb (B in instant invention) in alloys A-D of Gu 
et al. are respectively 0.67:1 (alloy A), 1.3:1 (alloy B), 2:1 (alloy C) and 3.3:1 (alloy D), which 
satisfy the relationship that the ratio of A to B is from 0.25: 1 to 12: 1 . 

Gu et al. does not disclose the addition of Rh or Ta. 

Selman et al. discloses the addition of a platinum group metal to a nickel and/or cobalt 
superalloy to increase the high temperature strength and creep resistance (col. 1 lines 45-57). 
Selman discloses alloys containing at least 40wt% Ni or Co, optional chromium and up to 15% of 
one or more of the platinum group metals (Pt, Pd, Rh, Ir, Os and Ru) (col. 1 lines 10-21 and lines 
58-68). Selman discloses that the cast nickel based alloys owe the improved strength to solid 
solution strengthening of the y matrix and increasing the volume percentage of the y' precipitate 
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(i.e. Ll 2 phase), commonly between 50-60% (col. 5 lines 29-40), which is within the range of 20 
to 80%. 

Selman et al. teaches that the platinum group metals (Pt, Pd, Rh, Ir, Os and Ru) are 
substitutes in the disclosed compositions (col. 1 lines 61 - col. 2 line 20) therefore substitution of 
Rh for Ir would have been an obvious modification to one of ordinary skill in the art at the time 
the invention was made (See M.P.E.P. 2144.06). 

Selman et al. teaches that the addition of refractory metals improves the strength of the 
alloys (col. 5 lines 29-43) and discloses the addition of up to 10 wt% Ta (i.e. a refractory metal, 
col. 1 line 65 - col. 2 line 20). In an example alloy M, 4 wt% Ta (corresponding to about 9.2 at%) 
is added, which is within the range of between 5 to 20 at%. Therefore it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to add Ta as taught by Selman 
et al. to the alloy of Gu et al. (1998) as a refractory metal to improve alloy strength as taught by 
Selman et al. Further, since both Nb and Ta are refractory metals the substitution of Ta for all or 
part of Nb in Gu et al. (1998) would also have been obvious in view of Selman et al. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gu et al. (1998) in 
Selman et al. (U.S. Pat. No. 4,683,1 19) and WO 97/38144 (WO '144). 

Gu et al. in view of Selman et al. is applied as discussed above regarding claim 9. 

Gu et al. does not disclose the addition of between 4 and 13 at% Al. 

WO 6 144 discloses an improvement to Ni, Fe and Co based superalloys by partially 
replacing Ni with Pd (abstract). WO ' 144 teaches that Al and Ti, primarily Al are added to Ni 
alloys to improve oxidation resistance and strength (p. 3 lines 9-11) and discloses the addition of 
up to 10 wt% Al in the inventive superalloys (p. 19 claim 2). Although WO 6 144 discloses the 
addition of Pd as opposed to Ir, Selman et al. discloses that Pt, Pd, Rh, Ir, Os and Ru are 
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substitutes in the same field of endeavor (col. 1 lines 61 - col. 2 line 20). Further, Selman et al. 
discloses that similar cast nickel based alloys containing refractory metals owe improved strength 
at least in part to solid solution strengthening of the y matrix with 50-60% of y' precipitate, such 
increase caused by the addition of aluminum and titanium (col. 5 lines 29-40); therefore the 
addition of Al would have been obvious to one of ordinary skill in the art to improve strength. 
Since Pd and Ir are substitutes as taught by Selman et al., one of ordinary skill in the art would 
have reasonable expectation of success in using Al as taught by WO ' 144 in the Gu et al. alloy 
containing Ir to improve oxidization resistance and strength as taught by WO 6 144 based on the 
teaching of WO ' 144 of adding Al to a nickel based superalloy containing Pd. Values can be 
selected from the range of up to 10 wt% Al which when substituted into the alloys disclosed by 
Gu et al. are within the claimed range of 4-13 at% Al. For example, substitution of about 1 wt% 
Al into alloy C of Gu et al. would correspond to about 5 at% Al. Values can be selected from Gu 
et al. in view of Selman et al. and WO '144 which satisfy the relationships (A) + (C) (i.e. Ni + Rh 
+ Ir) > 75 at% and (B) + (D) (i.e. Nb + Ta + Al) < 25 at%. 

Additional Citations 
The following prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Physical Metallurgy Principles (Reed-Hill) provides evidence that the y matrix of a nickel- 
based superalloy is fee. and the y' precipitate is an ordered f.c.c. compound based on the formula 
Ni 3 (Al, Ti) as evidenced by Reed-Hill (p. 719). 

Response to Arguments 

Applicant has amended claims 9 and 10 by incorporating the limitations of now canceled 
depending claims 15 and 16. 
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Examiner has addressed the amendment above in the grounds for rejection. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Kathleen A. McNelis whose telephone number is 571 272 3554. The 
examiner can normally be reached on M-F 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Roy King can be reached on 571-272-1244. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



KAM 
08/23/2007 
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